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Box No. I Basis of the report 



□ international search (under Rules 12.3 and 23.1(b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 andbr 55.3) 



2. 



With regard to the elements* of the international application, this report is based on (reDlacement shest^ whinh 



Description, Pages 

^-''^ as originally filed 

Claims, Numbers 

^ filed with telefax on 28.01 .2005 

Drawings, Slieets 

^ ^5>5 as originally filed 

□ a sequence listing andybr any related table(s) - see Supplemental Box Relating to Sequence Listing 

3. IS The amendments have resulted in the cancellation of: 

□ the description, pages 
H the claims, Nos. 25-26 

□ the drawings, sheets/figs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

S.^ This report has been established as if (some of) the amendments annexed to this report and listed below 
^WtenS'^xIfSryi'LTS'™ '^'^ to ,o beyond »,a dfeck«u«'»"B';i5?2;iSlSSi'S'SS 

□ the description, pages 

□ the claims, Nos. 

□ the drawings, sheetsyfigs 

□ the sequence listing (specify): 

□ any table(s) related to sequence listing (specify): 

* If item 4 applies, some or all of these sheets may be marked "superseded. » 
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Box No. V Reasoned stetement under Article 35(2) with regard to novelty, inventive step or Industrial 
applicability; citations and explanations supporting such statement ^ mau strial 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1,2,14-15 

Inventive step (IS) Yes: Claims 

No: Claims 3-13,16-24 

Industrial applicability (lA) Yes: Claims 1-24 

No: Claims 

2. Citations and explanations (Rule 70.7): 
see separate sheet 
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Re item V. 

The documents cited In the Intemational Search Report are numbered herein in their order 
as D1 and D2. 



1 . Independent claims 1 and 14 are not novel (Art. 33(2) PCT), since D1 (EP 1 091 573 
A, see figs. 1 ,2) already discloses a system for restoring audio information from 
variable density film sound tracks (see abstract and paragraphs 5 and 23), 
comprislng:- 

1. an optical scanner ( 1 ,2,1 1 ) for scanning the soundtrack (3) of a film (4) to give 
a digital signal of the audio Infomriatlon (see paragraph 36); 

li. a storage system (1 4, 1 7) for storing the digital signal (paragraph 37); and 



III. 



IV. 



a processor (16) for applying at least one statistical processing technique to the 
stored digital signal to restore a characteristic of the audio information 
(paragraphs 45, 49, 52-53) 

in accordance with operator selection of said processing technique. 



The above last-mentioned feature is unambiguously implicit in D1, since this 
document mentions that: 

the soundtracks may have different kinds of damages (see paragraphs 4 1 5 
17, 20 and 44); ' ' 

various computer programs are applied to con-ect or restore the soundtracks 
(paragraphs 15, 39, 59); 

both the original and the restored soundtracks are presented to an operator 
(paragraphs 25, 36. 55); 

it is possible to "control" the sound and/or video signals from the film 
(paragraphs 40-42); 
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damaged potions of the soundtracks have to be identified and/or selected 
(paragraphs 15, 50). 

Therefore, it is manifest that the system of D1 is to be operated under the supervision 
of an operator. It is also clear that the various computer programs mentioned in D1 
are of the type which presents the operator with possibility of selecting among various 
choices, depending on the kind of damages to be restored. 

Hence, all the feature of claim 14 are already known from D1. 

Moreover it is manifest that the system of D1 functions according to the method of 
claim 1 . 

It is further observed that in any case it would be extremely obvious to design a 
system of the type disclosed in D1 such that an operator would be allowed to select 
the restoring technique in dependence of the type of damage of the soundtracks. 
That is. even if the claims 1 and 14 were regarded as novel, they could In no way be 
considered inventive. 

2. The system of D1 comprises also a line scan camera (11) (see claims 2, 15) and is 
arranged to cany out any of the statistical operations a)-c) and f) of claims 3, 16. 
Therefore, these claims are not novel either. 

3. The subject-matter of the remaining claims would appear to be obvious (Art. 33(3) 
PCT) to the skilled person wishing to optimise the system of D1 . 

In particular, it would be obvious to allow an operator to interactively select which 
particular corrections to the digital data are to be carried out, see point 1 above and 
claims 4-5, 17-18); it would be obvious as well as to provide means for controlling 
the film-to-camera alignment (see paragraphs 10-13 of D1, and claims 7-11, 20-24). 
Correcting for the Gamma curve of the film (see operations d)-e) of claims 3, 16) is 
suggested by D2 (DE 197 29 201 A, column 3, lines 4-7), which discloses a system 
of the same type as that of D1 . Increasing the resolution of the scan camera (see 
claims 6, 19), merely con-esponds to applying modem technology to a known device 
and is, therefore, extremely obvious. 
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1 . A method for restoring audio information embodied within an analog, optically- 
recorded variable density soundtrack of a fihn, comprising the st^s of: 

optically scanning the soundtrack to yield a digital signal representation of the audio 
information; 

storing die digital signal; 

applying at least one statistical processing technique to the stored digital signal to 
restore at least one characteristic of the audio information in accoidance witii operator selection 
df said at least one technique. 

2. The method according to claim 1 wherem flie optically scanning step further 
comprises tile step of scannmg successive Imes of the soundtrack. 

3. The method according to claim 2 wherein tiie step of applying the at least one 
statistical processing technique furflier mcludes performing at least one of flie following 
operations: 

(a) averaging pixel intensities over each scanned line; 

b) calculating a standard deviation of each pixel in each line scan, eliminating pixel 
values tiiat deviate above a user defined tiireshold, and calculating mean to obtain a noise 
reduced instantaneous amplitude; 

c) creating a look-up-table to correct for data values derived fiom non-linear areas of 
fifan density transfer characteristic; 

d) prafomung statistical and regression analysis of flie pbcel mtensities values to extrad 
beyond non-linear areas of fihn density transfer characteristic; and 

e) performing adaptive filtering to minimize effects of inter-modulation distortion; 

4. The method according to claim 3 further including flie step of performing a 
plurality of operations. 

5. The method according to claim 3 further including flie step of performing all of 
the operations. 
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6. The method according to claim 1 further including fbs step of quantizing the 
digital signal to at least 12-bit r^olution. 

7. The method according to claim 2 fuitiber including the step of synchronizing the 
scanning of successive lines to movement of the soundtrack to yield a prescribed number of 
line scans per vnit of time. 

8. The method according to claim 2 wherein Ae step of scanning successive lines 
of tiie soundtradc fbrther comprises tiie step of displacing tb& film relative to a line scan 
camoa. 

9. The method according to claim 8 further including the step of aligning the line 
scan camera with respect to the soundtrack so that the soundtrack substantiaUy fills a width of 
the line scan camera. 

10. The method accordnig to claim 8 furOier including fbs step of azimufli aligning 
the line scan camera so that equal density valura of flie soundtrack, when diq>layed 
concurrraitly, appear with substantially equal brig^ess. 

11. The method according to claim 8 further including the step of aligning die 
soundtrack relative to the line scan camera so that any positional variation of an audio 
representative envelope of the soundtrack remains within a digital image of the soundtrack. 

12. • The method according to claim 3 wherein the step of creating a look-up table 
further includes the step of mapping a linear density value to a mean amplitude value if the 
mean value falls in a linear range. 
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1 13. The method according to claim 3 wherein the step of p^omiing adaptive 

2 filtering includes choosing an empirical filter value ^» in accordance witii the formula: 

3 (^^MSiniwtf, + ^) + KA^^^Sin{wt,, + ^) + KAj^^^Siniwt^, + ^) + ... + KA^,^^Sin(wtj^ + ^)) 
4 

1 14. A system for restoring audio information embodied within an analog optically 

2 recorded variable density soundtrack of a film, comprising the steps of: 

3 a optical scanner for scanning the soundtrack to yield a digital signal representation of 

4 the audio information; 

5 a stora^ system for storing the digital signal; 

6 a processor for applying at least one statistical processmg technique to the stored digital 

7 signal to restore at least one characteristic of the audio information in accordance with operator 

8 selection ofsaid at least one technique.. 

1 IS. The system according to claim 14 wherein the optical scaxm« comprises a line 

2 scan camera for scazming successive lines of the soundtrack. 

1 16. The system according to claim 14 wherein the processor performs at least one of 

2 the following statistical processing operations: 

3 (a) averaging pixel intensities over each scanned line; 

4 b) calculating a standard deviation in each line of scanned data to eliminate extraneous 

5 pixel values. 

6 c) calculating the standard deviation of each pixel in each line scan, eliminating pixel 

7 values that deviate above a user defined threshold, and calculating mean to obtain a noise 

8 reduced instantaneous amplitude; 

9 d) creating a look-up-table to correct for data values derived fit>m non-linear areas 
10 of film d^ity transfer characteristic; 

1 ^ performing statistical and regression analysis of the pixel intensities values to 

12 extend beyond non-linear areas of film density transfer characteristic; and 

13 f) performing adaptive filtering to minimize effects of inter-modulation distortion. 
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1 17. The system according to claim 14 wherein the processor perfomis a plurality of 

2 statistical processing operations. 

1 18. The system according to claim 14 wherein the processor perfonns all of the 

2 statistical processing operations 

1 19- The system according fo claim 14 wherein the line scan camera yields a 

2 quantized digital signal having at least 12-bit resolution. 

1 20. The system according to claim 14 furflier inchiding means for synchronizing the 

2 scanning of successive lines of the soundtrack by the camera to movement of the soundtrack tp 

3 yield a prescribed number of line scans per unit of time. 

1 21. The system according to claim 14 fiirttier including means for displacing the 

2 film relative to the line scan camera. 

1 22. The system according to claim 14 further including means for aligning the line 

2 scan camera with respect to flie sound rack so that tiie soundtrack substantially fills a width of 

3 the line scan camera. 

1 23. The system according to claim 14 further including means for azimuth aligning 

2 the line scan camera so that equal density values of the soundtrack, when displayed 

3 concurrently, appear with substantially equal brightness. 

1 24. The system according to claim 14 &rther including means for aligning the 

2 soundtrack relative to the line scan camera so that any positional variation of an audio 

3 representative envelope of the soundtrack remains within a digital image of the soundtrack. 
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